Although there are innumerable reports on the blood cholesterol of man under normal or abnormal conditions, most of these are based on single or, at best, a few determinations on a given individual. While there has developed an increasing realization that the variation or the lack of change in the level of blood cholesterol of the individual under a certain set of conditions is of paramount importance, reports of such variations are meager.
An unusual opportunity was afforded us to study the serum cholesterol of a group of hospitalized but not acutely ill patients at approximately weekly intervals for a year or more.
MATERIAL AND PLAN OF STUDY
There were 10 patients in the group. The following 9 of these were studied for 12 to 14 months: D. C., a Negro of 21 years, with inactive rheumatic heart disease; M. C., a white male, age 62, with hypertensive vascular disease; M. Cl., a white female, age 55, with diabetes; H. F., a white female, age 42, with tabes dossalis; F. K., a white male, age 64, with diabetes; J. N., a white male, age 52, with peptic ulcer; J. O., a white male, age 44, with inferior vena cava obstruction; A. P., a white female, age 79, with general arteriosclerosis and hypertensive vascular disease; and T. R., a white male, age 71, with general arteriosclerosis. The tenth case, B. S., a white male of 38, with syphilis and cerebral thrombosis, was under observation for (2) .
The plan of study for each case was similar. After a control period of about 2 months during which a base line for the serum cholesterol was established and observations were made on the variation of serum cholesterol from hour to hour, the patient was given potassium iodide or thyroid for 4 to 6 weeks and the fat content of the diet was raised or lowered for a similar period. Following each of these experimental periods, 4 or 5 weeks as a rule were allowed to pass to obtain further control observations. However, the high fat and low fat feeding periods were consecutive in order to heighten by contiguity any effect secured. After the thyroid administration it was necessary to allow 4 to 6 weeks for the serum cholesterol to stabilize before beginning a control period, and the determinations made during these post-thyroid weeks were discarded. Figure 1 shows the serum cholesterol values for Patient T. R. during the entire period of study lasting for 62 weeks. It illustrates the temporal relationships in a typical case according to the plan just outlined.
Variation during 24-hour periods It was stated above that, during the first control period when the fasting serum cholesterol was being determined for each patient at weekly intervals, opportunity was presented to perform repeatedly so-called " cholesterol tolerance tests" upon the group of cases.
There are many conflicting statements in the literature as to the stability of the blood cholesterol values during a day with or without the ingestion of a high fat meal. The following reports should be regarded as typical but in no sense a complete survey of the subject.
Bruger and Somach (4) found an average standard deviation of + 8.0 per cent in the whole blood cholesterol over a 24-hour period independent of the ingestion of food. McEachern and Gilmour (10) noted an individual variation of 25 to 84 mgm. with an average of 40 mgm. in 28 nortnal fasting humans over a 5-hour period. On the other hand, Boyd (1) In our series, the determination of the normal variation in the serum cholesterol was based on a study of 4 control periods. The first of these came at the beginning of the year's observation and lasted about 2 months. The second followed the period of potassium iodide administration and lasted 4 to 6 weeks. The third was of similar length and began 4 to 6 weeks after a period when thyroid was given. The fourth came at the end of the year following periods of high and low fat feeding and was 4 to 10 weeks long.
The level of the serum cholesterol for each individual tended to remain relatively constant during each of the 4 control periods, although these were separated by intervals of as much as 3 months. Based on the combined results for the 4 control periods, the first columns of Table  II show the maximal range and average for each patient. When the single determination of the total serum cholesterol farthest from the average is considered, the variation ranges from 4 per cent (B. S.) to 15 per cent (H. F.) with less than 10 per cent in 6 cases. It is obvious that KI in this dosage for this length of time had no effect on the level of the total serum cholesterol or on the percentage of ester cholesterol in 9 of the 10 patients. In 1 case (M. Cl.), the female diabetic, the cholesterol values tended to be higher while KI was being given. The average for the KI period was 434 mgm. compared with 384 mgm. for the control periods. Whether or not the rise in serum cholesterol in this case is significant, we are unable to say.
Effect of thyroid The administration of thyroid lasted 6 weeks in most cases. The dosage was determined by the reaction of the patient and the rise in basal metabolic rate. The daily dose of thyroid varied from 30 to 240 mgm. The results are shown in Table II .
It will be noted that in every case the total serum cholesterol fell. This is seen not only in the averages for the period but more accurately by comparing the lower figure of the range with the range of values for the control periods. Without exception a new low value is established during thyroid administration. The percentage of cholesterol esters is apparently uninfluenced.
A fall in blood cholesterol has been noted previously with thyroid administration (5, 7, 13) although it has been emphasized that this fall does not occur in nephrosis (12, 17) .
The basal metabolic rate was also increased in every case. This increase varied from 8 to 30 per cent with an average of 20 per cent.
When the thyroid administration was stopped, the serum cholesterol rose at varying rates toward control levels. Occasionally, it overshot previous values and then dropped back. During this stage of readjustment, which lasted 4 to 6 weeks, cholesterol determinations were discarded so far as the purposes of this paper were concerned.
Effect of high or low fat diets Nine of the original 10 patients were available on whom to try the effect of diets high or low in fat. First they were given for 6 weeks a diet containing 300 grams of fat daily except in the case of the two diabetics whose basic diet of 160 C.-75 P.-90 F. was changed to 100 C.-75 P.-200 F. The high fat intake was not pleasant, and it was with some difficulty that the patients were prevailed upon to carry through with it.
Without intermission the same patients were switched to a low fat diet containing less than 50 grams of fat daily. On this diet they remained for 6 weeks.
The results of the high fat and the low fat feeding on the serum cholesterol are shown in Table III .
Furthermore, at a later time, 3 of the patients again submitted themselves to the unpleasantness of the high fat diet, on this occasion supplemented daily by 10 grams of cholesterol in 200 cc. of 3. Potassium iodide given in doses of 2 grams per day for 4 to 6 weeks has no effect on the serum cholesterol level of the individual.
4. Thyroid administration produced a sharp drop in serum cholesterol in every case. This was accompanied by a rise in the basal metabolic rate. 5 . A diet high in fat seemed to cause a slight rise of dubious significance in the serum cholesterol of 4 of 9 patients. This increase was not augmented by the addition of cholesterol to the diet in 3 cases.
6. A diet low in fat failed to influence the level of the serum cholesterol.
